09) M&satfimmmmm 

(43) gUS^HBB 
2003 ^3 ^ 20 S (20.03.2003) 




PCT 



III 



Hill 



(10) 

WO 03/023874 Al 



(51) SIS*#l*r#?l 7 : 

(21) IlSUIf^: 

(22) aieaMB: 

(25) mt&mmnnm: 

(26) m^mcomm: 



H01L 41/24, 41/08 
PCT/JP02/09297 
2002 1 1 B (1 1.09.2002) 

B*t§ 
B*gg 



(30) m.$cfe?—$ : 

*#Sl2001-275598 2001 *P9^11 B (11.09.2001) JP 

(71) tuix r*H*B*< ±r:<Df%&m\z-oi\x): a* 

^^Hfcit^tt (NGK INSULATORS, LTD.) [JP/JP]: T 
467-8530 g»SR*^MmSS^^fflW 2f56§ 
Aichi (JP). 

(72) SSBJjit; t$£lf 

(75) S§^#/ailSA f^glCOCNTCD^;: Ttil B3 



(IKEDA,Koji) [JP/JP]; T 467-8530 f MA «SIrB 
SSSE 3tH&T 2f 56^ B*^^1*S#ttrt 
Aichi (JP). Slffl fOS (SHIBATA,Kazuyoshi) [JP/JP]; 

T467-8530 gttn mms. mmm zm 

56^ B*^^f1*S#ttrt Aichi (JP). &M <HM 
(ITO,Tomoki) [JP/JP]: T 467-8530 Sfl]^ £^STtT 38 

mm, mmm 2§56§ B*?nm*5£#*±rt Aichi 
(JP). 

(74) VtmA: T-SIW* . ^(CHIBA,Yoshihiro et al.); T 
151-0053 31 J*«B a«Btt^*2TI1f1f «r« 
^7 >X$ 9-16(g Tokyo (JP). 

(81) (Wft)i CN, JP, US. 



(54) Title: PIEZOELECTRIC/ELECTROSTRICTIVE MANUFACTURING METHOD 
(54) 5§BJ?(D«**: El/Iif/UXOMil^^ 



t7 = 7f9"'J-: 

* — hSZA. 62B© 



«K S?20> 



#3* 



■t7S 













A 



51 ...FABRICATE CERAMIC GREEN SHEET 

52 APPLY ADHESIVE TO CERAMIC GREEN SHEET 

S 3a. ..FABRICATE CERAMIC GREEN SHEETS 60A. 60B 
S3b.. .FABRICATE CERAMIC GREEN SHEETS 62A, 62B 
S3c . FABRICATE CERAMIC GREEN SHEET 64 
S4 .PRINT PASTE LATER TO BE PROJECTING PORTION 
S 5a... FABRIC ATE FIRST AND SECOND TEMPORARY 
MULTILAYER BODIES 

S5b... FABRICATE THIRD TEMPORARY MJULTILAYER 
BODY 

S6...PRINT PASTE LATER TO BE TAPER 

S7... FABRICATE CERAMIC GREEN MULTILAYER BODY 

SB... FABRICATE CERAMIC MULTILAYER BODY 

S9 . FABRICATE PIEZOELECTRIC/ELECTROSTRICTIVE 

ELEMENT 

S10...CUT CERAMIC MULTILAYER BODY (CERAMIC 
SUBSTRATE) 

A... PIEZOELECTRIC/ELECTROSTRICTIVE DEVICE 



(57) Abstract: A method for manufacturing a piezoelectric/electrostrictive device (10) comprising a pair of thin-sheet portions ( 1 2a, 
12b) opposed to each other, a fixing portion (14) supporting these thin-sheet portions (12a, 12b), and movable portions (22a, 22b) 
provided at the ends of the paired thin-sheet 
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portions (1 2a, 12b), comprising the steps of carrying out at least one thick-film forming process for forming thick films on one major 
surfaces of ceramic green sheets (60A, 60B) later to constitute the thin-sheet portions (12a, 12b) so as to form projections ( 72) later 
to constitute the movable portions (22a, 22b), stacking the ceramic green sheets (60A, 60B) and a ceramic green sheet (64) later to 
constitute the fixing portion ( 14) so as to fonn a ceramic green multilayer body (50), baking the ceramic green multilayer body (50) 
into one piece of a ceramic multilayer body (52), and fabricating a piezoelectric/electrostrictive element (18a, 18b) on the ceramic 
multilayer body (52), baking it, and cutting unnecessary portions, thus manufacturing a piezoelectric/electrostrictive device (10). 

(57) W%3: 

fBfcfr&Jl"*— ttOB&ffl (1 2 a, 12 b) i, cn^itSJ (12 a, 12 
b) ^jt-r^H^gB (14) ful2— ttCDUfaffi (12a, 12b) <D9cm 
£B#lCpJD)gB (2 2 a, 2 2b) £ ft^Ei/llr/H X (10) (D^MX 
S^oT. mztttZmfagl (12 a, 12 b) £^/&T£-fe^i= y^U--> 
h (6 OA, 6 OB) <D^3eM\Z. 4>&< t h 1 [sI<7)J¥M7^J5£$aS£;6t5bT, 
'&IZp1W]U (2 2 a, 2 2b) <h7k£>2tjggS (7 2) ZmfcTZHMt. BulHir 

^*U->->- h (6 OA, 6 0B) WilzmzmTZm (1 4) 
•T2>-£^$V?l7 i J->z/-h (6 4) t^ILTt7$7^^'J->iI* 

(so) t-rzumtz* ffim-t^z vzw-ymmfc (50) mtv 
x^^^y^mmw (52) tt^ist, mttt^^vzmmfc (52) ±\z 
jzn/mmm^ (is a, 18b) £^/&u mj&i<f^ ^mum^mmv 

Tfft/lif/t^ (10) ^^Kt^lSi^lit^. 
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